
Xm

Xg

Xg�mr

�ml

Qc

�ml

�mr �mrl

�mm

�mu

�mj
�m

Qc

7,000

8,000

9,000

10,000

11,000

12,000

FEET

8,000

9,000

10,000

11,000

12,000

FEET

7,000

8,000

9,000

10,000

11,000

12,000

FEET

C

?

?

Qtp
�mm

�mrl

Qc

Qa

Qtp
�mls

�p
�s

Qtp�ml
Dp

�mwq

C'

Xu
�ml

�mr

�mm

�mu

Qa

Qc
P�m

�mj

Qtp

Qc

Qtb

�ml
�mr

�mwq

7,000

8,000

9,000

10,000

11,000

12,000

FEET
D'

7,000

8,000

9,000

10,000

11,000

12,000

FEET

D

GORE FAULT SYSTEM

Xg

Qc

��u

Qc Xg

Xm

Xg

Qt

�s

�s

Qls
�mu

�mm
�mr

�ml

�mmSPRADDLE CREEK
FOLD

Qc

�ml

Qtb
�mwq �ml

�ml

Qtb?

8,000

9,000

10,000

11,000

12,000

13,000

FEET

B

7,000

8,000

9,000

10,000

11,000

12,000

13,000

FEET

7,000

B'

�mu �mls

�mwq

Qtp? Qc
�mwq

�mu

�mr
Qtp

Qa

�mr

Some thin surficial deposits not shown

Some thin surficial deposits not shownSome thin surficial deposits not shown

+
+

+

+
+ +

+

+

+

+

P�m

�mu

�mj
�m

Xg Xg

Xg

Xg

Xm Xm

8,000

9,000

10,000

11,000

12,000

FEET

A

13,000

8,000

9,000

10,000

11,000

12,000

FEET

A'

13,000

�s

Qt Qt

Qa

Unconformity

Unconformity

Unconformity

Intrusive Contact 

Unconformity

Middle Pennsylvanian

Upper Devonian

Upper Cambrian

Early Proterozoic

s af Qa Qlsy
Qf Qt Qdf Qr Qw Qac Qc Qls

Qfm
Qbf Qtp

Qtb
Qd

Ti

P�m

�m

�mj

�mu

�mwq

�mm

�mrl
�mr

�mls
�ml

��u

�p

�s

Dp
Pzcd

Xu

Xap

Xg

Xdi Xgb Xm

Xbg

?

?

?
Pleistocene

CORRELATION OF MAP UNITS

Routt
Plutonic

Suite

Holocene

Lower Permian and
Upper Pennsylvanian

PROTEROZOIC

CAMBRIAN

DEVONIAN

PENNSYLVANIAN

PERMIAN

TERTIARY

QUATERNARY

�mml

CONVERSION FACTORS

 Multiply By To obtain 

centimeters (cm) 0.3937 inches (in.)
meters (m) 3.281 feet (ft)
kilometers (km) 0.6214 miles (mi)

 Multiply By To obtain

inches (in.) 2.54 centimeters (cm)
feet (ft) 0.3048 meters (m)
miles (mi) 1.609 kilometers (km)

Any use  of trade names in this publication is for
descriptive purposes only and does not imply 
endorsement by the U.S. Geological Survey

For sale by U.S. Geological Survey Information Services  
Box 25286, Federal Center, Denver, CO 80225

This map was produced on request, directly from digital 
files, on an electronic plotter. It is also available as a 
PDF file at http://pubs.usgs.gov/mf/

INDEX MAP SHOWING SURROUNDING QUADRANGLES 

V
ai

l E
as

t

Pin
ey

Pea
k

Vail

W
es

t

M
in

tu
rn

7.
5'

Red

Clif
f Vail

Pas
s

Squaw

Cre
ekM

ount

Powell

W
illo

w

La
ke

s

106°15'

BASIN-FILL DEPOSITS

NEOGENE VOLCANIC ROCKS
Basalt and subordinate rhyolite

Including Dry Union and 

TERTIARY AND LATE
CRETACEOUS INTRUSIVE ROCKS

LOWER TERTIARY TO 
CAMBRIAN SEDIMENTARY

ROCKS

Normal fault with Neogene
movement—Bar and ball on
downthrown side                   

Thrust or reverse fault with
inferred Laramide
movement—Teeth on 
upthrown side; major late
Paleozoic movement on
Gore fault 

PROTEROZOIC ROCKS

DENVER

F
R

O
N

T
   R

A
N

G
E

S
A

W
A

T
C

H
U

P
L
IF

T

ASPEN

BOULDER

 Troublesome Formations

Williams Range

     thrust

GF

L

CENTRAL

COLORADO

TROUGH

Blue River

SOUTH

PARK

Blue River Graben

VAIL

GR

MF

GF  Gore fault
GR  Gore Range

MF  Mosquito fault
L     Leadville

VAIL EAST QUADRANGLE

107°

40° MIOCENE AND PLIOCENE

frontal fault

PR

P     Park Range

106° 105°

39°

0 25 50 KM

INDEX MAP SHOWING REGIONAL GEOLOGIC SETTING

GEOLOGIC MAP OF THE VAIL EAST QUADRANGLE, EAGLE COUNTY, COLORADO

 
Karl S. Kellogg, Bruce Bryant, and Margaret H. Redsteer

2003

39°30'

By

Snowfield (latest Holocene)

Artificial fill (latest Holocene)

Alluvium (Holocene)

Recent landslide deposits (Holocene)

Fan deposits (Holocene and upper Pleistocene)

Talus (Holocene and upper Pleistocene)

Debris-flow deposits (Holocene and upper Pleistocene)

Rock-glacier deposits (Holocene and upper Pleistocene) 

Wetland deposits (Holocene and upper Pleistocene)

Alluvium and colluvium, undivided (Holocene and upper 
Pleistocene)

Colluvium (Holocene and upper Pleistocene)

Landslide deposits (Holocene and upper Pleistocene)

Felsenmeer (Holocene and Pleistocene)

Boulder field (upper? Pleistocene)

Pinedale Till (upper Pleistocene)

Bull Lake Till (middle Pleistocene)

Diamicton (middle to lower Pleistocene)

Dike rocks of intermediate to felsic composition (Tertiary) 

Maroon Formation (Lower Permian to Middle  
Pennsylvanian)

Minturn Formation, undifferentiated (Middle 
Pennsylvanian)

Jacque Mountain Limestone Member

Upper sandstone and conglomerate member

White Quail Limestone Member

Middle member

Individual limestone bed

Robinson Limestone Member

Individual limestone bed

Lower member

Individual limestone bed

Pennsylvanian to Cambrian units, 
undifferentiated—Shown on cross section B-B’ only

Clastic dike (lower Paleozoic?) 

Parting Formation (Upper Devonian)

Peerless Formation (Upper Cambrian)

Sawatch Quartzite (Upper Cambrian)

EARLY PROTEROZOIC ROCKS

Early Proterozoic rocks, undifferentiated—Shown only in 
cross sections 

Rocks of the Cross Creek batholith (Early Proterozoic)   

Aplitic granite

Cross Creek Granite 

Diorite 

Gabbro 

Migmatitic biotite gneiss (Early Proterozoic)

Biotite gneiss (Early Proterozoic)

Contact—Dashed where approximately located; dotted where 
concealed; showing dip where known

Fault or prominent fracture—Dashed where approximately 
located; dotted where concealed. Showing dip where 
known. For some faults, no apparent offset interpreted 
from air photographs  

Normal fault—Dashed where approximately located; dotted  
where concealed. Ball and bar on downthrown side. Dip 
of fault plane shown where known

Reverse fault—Dashed where approximately located; dotted 
where concealed; rectangles on upper plate

Thrust fault—Dotted where concealed. Teeth on upper plate. 
Dip of fault plane shown where known 

Strike-slip fault—Dashed where approximately located; 
dotted where concealed; arrows show relative slip direction 
Mylonitic shear—Generally parallel to Proterozoic 

Homestake shear zone (Tweto and Sims, 1963) 
Anticline—Showing trace of axial plane. Dotted where 

concealed
Syncline—Showing trace of axial plane. Dotted where 

concealed 
Strike and dip of beds

   Inclined

   Vertical

   Overturned

   Horizontal

Approximate strike and dip of beds
   Inclined

Strike and dip of foliation
   Inclined

   Vertical

Bearing and plunge of lineation

Strike and dip of foliation and bearing and plunge of 
associated lineation 

Strike and dip of small fault or fracture
   Inclined

   Vertical

Letter indicates locality referred to in text

s

af

Qf

Qt

Qlsy

Qa

LIST OF MAP UNITS

Qd

Ti

P�m

�m

�mj

�mu

�mwq

�mm

40

Qr

Qw

Qac

Qc

Qls

Qfm

Qbf

Qtp

Qtb

Qdf

�mml

Qdf

Qtp

Qf

Qt

Xg

Qt

Qf

Qf Qa

Qf

Qf

Qf

Xg

Xap

Qt

Qc

Qls

�s

�mm

�mm

�m

Qtp

�mm

Qls

SCALE 1:24 000
1/ 21 0 1 MILE

1 KILOMETER1 .5 0

CONTOUR INTERVAL 40 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929

COLORADO

QUADRANGLE  LOCATION

13  /   1
2

APPROXIMATE MEAN
DECLINATION, 2002

TR
U

E
 N

O
R

TH

M
A

G
N

ET
IC

 N
O

R
TH

U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

MISCELLANEOUS FIELD STUDIES MAP MF–2375 
Version 1.0

Pamphlet accompanies map

Base from U.S. Geological Survey, 1970
Photorevised 1987
Polyconic projection; longitude of central meridian 105.5°
North American Datum of 1927; 10,000-foot grid based on
Colorado coordinate system, central zone; 1,000-meter grid ticks, zone 13

Geology mapped by Karl Kellogg, 1999; 
assisted in the field by G. Murray
Digital map layout by Bill Sowers
Preparation of GIS files for map layout by Nancy Shock
Edited by F. Craig Brunstein

Manuscript approved for publication October 15, 2002

s

s Qt

Qr
Qt

Xm

Xm

Qc

Qw

Qr
Qt

Qr

s

Qtp

Xm

Xm
Qt

Qt

Qt

Qt

Qt

Qt

Xm

Qr

s      

Qrs

Xm

Qt

Qt Xm

Qt

s

Qw

Qt

Xg

XgQw

QrQt

Xdi

Qtp

Qt

Xm

Qt Xg
Qr

Xgb
Xdi

Qls

Xgb

Xm

Qa

Qt

Qtp

Qtp

Xdi

Qt

Qtp
Qac

Qac

Qt

Xg

Qtp

Qc

Qt

Qr

QtQt

Qt

Xg

Xg

P�m

Qac

Qac

P�m

P�m

�mu

P�m

Qac

Qtp

Qtp

Qc

�mu

�mj

P�m

Xg

Xg

Xm

Qls

Qtp

Qtp Qw

�mu

�mm
�mwq

Pmwq

Qls

Qls

Qc

�mls

Qt

Qt

Qt

Xm

Qr

Xm

Qtp

Qtp

Qt

Qt

Qls

Xdi

Qt

Xm

Qf

Qtp

Xg

Xg

Qf

Xg

Qt

Xdi

Xm

Xdi
Qt

sQt

Xg

Xdi

Xdi

Qr

Qt

Xm

Xap

Qt

Qw

Xm

Qtp

Qt

Xm

Qt

Xdi

Qf

Qls
Qls

Xm

Qt

Qt

Qt

Xg

Xbg

Xg

Xm

Qr

Xdi

Xg

s

s

s

Qw

Qr

Qtp
Xm

Xm

Xg

Xg

Xg

Xg
Qr

Xm

Qdf

Qt
Qr

Qt

Qt

Xm

Qtp

Qt

Qt

Qw

Xg

Qt

Qr

Qf

Qbf

Qc

Xg

Qls

Qf

Qtp ?

Qt

Qc

Qc

�ml
�mm

�mr

Qtb ?

Qc

�ml

�mu

�mu
�mls

�mls

�mwq

Qtp

Xm

Qc

�ml
�p Dp

Qt

�mrl

�mu

�mwq

Qtp ?

�mwq

�mwq

�mu

�mu

�mm

Qtb ?

�mm

Qc

Qtp

Qtb

Qtb ?

�mr

�mr

�ml

�ml

�ml

�mwq

Qc
Qtb

�ml

Qlsy

Qa

Qtp
�mr

�mr
�mm

Qc

Qc

Qls

Qls

Qtb ?

�mm ? 

Qls

�mm

Qac

Qlsy

Qc

�mr

�ml
Qtb ?

Qlsy

�mr

�mm

�mu

�mwq

Qac
Qtp

�mm

P�m

�mj

Qc �mwq

�mr

Qf

Qf

Qf

Qf

Qa

�ml

�mr

af

Qf

Qc

Qf

Xg

�mr

Qf

Qtp

Qtp

Xg

Xg

Qa

Qtb ?

Qtp

Qtp

Qt

Qt

Qt

Qtp

Qf

Qtp

Qtb

�mr Xg

Xg

Qtp

Qtb

Qdf

Qt
Qt

Xap

Xap

Qc Qt

Qtp

Qw

Xg

Xg

Qt

Qt

Pzcd

Pzcd

A

A

A'

C D

°

Qc

Qac

�s

Qt

Qtp

Qf

Qt

Qt

Qt
Qt

�ml

Xg

Xg

Qc

Qc

U
p
p
e
r 

S
la

te
 L

a
k
e

Xm

Qtp

Qi

Qt
Xg

Xg

Xg

Qt

Xm

Ti

Xm

Qr

Qt

Qc�m
Qt

Qtp

Xg

�m
Qt

Qt

Ti

Xm

Xm

Qt

Qt

Qt

Xm

s

s

Qt

Qr

Qt

Qr

Qt

XmQt

Xm

Qt

Qtp

Qr

Xm

Qt

Xm
Qr

Qt

Qt

Qt

Qr

Xg

Xg

Xg

Qt

Qt
Xm

Qt

Qtp
Qr

Qt

Qt

Qtp

Qr
Qw

Qt

Qt

Qr

Ti

Xg

Xg

Qw

Qw

Xm

Xm

Qt

Qt

Qf

Qt

Qt

Qt

Xg

s

s

s

Qac

×

×

×
×

×× ×
×

×

×
×

×
×

×
×

×

××××
× ×

×

×
×

×

×

×

×

× ×

×

�mr

�mrl

�ml

��u

Dp

�p

�s

Xu

Xap

Xg

Xdi

Xm

Xbg

�mls

Xgb

Pzcd

70

60

3

5

7

8

3

7

7

7

5
6

5

6

3

7 6

5
2

5

4

5

2

6

5

7

75

5
5

2

2

2

7

4

8
5

5

5

2

2

7

4

5

9

6

8

9

7

5

5

4

6

7

8

7

85

65

80

70

70

60

65

80

70

35

70

40

60

80

75

80

65

5543

55

80

60

85

52

57

76

70

70

76
75

75

65

60

70

25

15

15

50

62

35
48

25
15

25

85

82
51

76

20

78 80 10
75

25
11

45

10

17

12

10

13

25

32

18

20

12

17 12

4545
18

1015

16

42

12

10

31

40

20
22

32
70

10

55

35

42

33

20

20

12

18
15

15

20

35
60

35

50

40

32

63

45

17

30

30

30
20

15

13

20

20

12

10
12

15

12

15

10
15

14

13

10

15

12

33
45

25
20

25

53

40

50

70

60

20

25

10

29

15

15

12
20

18

15

18
20

28

23

22

22

20

27

17

10

12

48

23

80

85

70

45

75

50

80

75

21

78

47

75

85

85

85

80

7585

70

80

60

86

30

45

40

70

75

75

35

60

70

30

55

65
70

75

80

8560

65

5560

35

75

75

75

45

70

75

60

80

80

80

60
70

80

60

80

70 80

85

85

75

80

70

72
70

50

7075

708565

80

85
7580

80

57

77
65

82

75

80

55

67

80

80

80

75

80

40
80

85

75

80

80

82

77

28

70

85

50

40

43
65

40

40

80

75

45

65

85

70

50

7585

80

80

70

80

75

80

80

80

80

80

45

75

75 70

70

65

75

75

75

80

47

55

50

73

67

65
65

50 65

70

70

70

80

65

63

45

82

42

60

74

80

80

75

60

53

60

70

60

60

78

60

70

70

80

75

70

78

60

80

75

75

5280
80

80

72

70

70

85

65

60

70

80

75

85

75

70

50

60
50

85

70

75 80

80

55

65

58

80

75
52

60

60

55

75

80
75

70
65

65

55

80 70

70

85

76

55

78
80

63

76

76

80

75

70

65
40

70

70

65

6040

50

55
70

60

60

15

75

75

80
80

45

75
5557

65

50

88

85

85

57

55

75

6575

65

85
85

70

50

75

55

7575

75

75

85

80

25

20

70

54
75

10

70

68

74

70

24

25

47

40

75

35

30

55

35

70
70

65

70

70

60

75

70

70

70

70

50

50

57

75

80

76

56

85

75

76

60

75

7525

75

25

Qtm Qr

Qt

Qt

Qfm

Qr

Qt

Xdi

B'

B

C'

D'

A

3

80

60

Qr

Qr

Qt


